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ABSTRACT
Photometries of B, V , Rc, Ic, y, J , and Ks bands and low dispersion optical spectro-
scopic observations of Nova V1280 Sco, started soon after the outburst, are reported.
We show that V1280 Sco is an Fe ii nova and it is going through the historically
slowest spectroscopic evolution. The rapid decline observed in the early phase was
caused by formation of a dust shell. We estimate the abundances of CNO using the
absorption lines on a spectrum at pre-maximum, and find over-abundances by [C/Fe]
∼ 1.4, [N/Fe] > 2.0 and [O/Fe] ∼ 1.1.
Key words: photometry, spectroscopy, nova: individual (V1280 Sco), nova:dust nova
1 INTRODUCTION
V1280 Sco (Nova Scorpii 2007 No. 1) is a classical nova which
was discovered by Y. Nakamura and Y. Sakurai on the same
night (Feb. 4, 2007) at 9-th visual magnitude (Yamaoka et al.
2007a). Its early spectra were taken by some observers and
it was classified as an Fe ii type nova (e.g. Naito & Naru-
sawa 2007, Munari et al. 2007, Kuncarayakti et al. 2008),
where the Fe ii type nova spectrum is described in Williams
(1992). Yamaoka et al. (2007b) reported that the spectrum
at the pre-maximum stage looked like an early-type super-
giant dominated by absorption lines of hydrogen, iron and
other metals. It showed a somewhat slow rise to maximum
of about 3.7 in the V band on Feb. 16 (12 days after the
discovery), and became a naked eye nova since V382 Vul
and V1494 Aql recorded in 1999. It is also remarkable in
that V1280 Sco formed a dust shell in the early phase. After
maximum, it faded slowly for about 12 days, then it de-
clined rapidly in the visual region by the obscuration due to
dust shell(s), the formation of which was directly detected
by Chesneau et al. (2008) from near-IR and mid-IR obser-
vations by the VLTI at ESO. Das et al. (2008) presented
near-infrared studies of V1280 Sco and suggested that the
dust is in clumpy shells.
2 PHOTOMETRY
We performed B, V , Rc, Ic and y photometries using a 51-
cm reflector at Osaka Kyoiku University and J and Ks pho-
tometries using the 1.5-m KANATA telescope at Higashi-
Hiroshima Observatory. The light curves in V , J and Ks
bands are shown in Fig. 1. Concerning the visual light,
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Figure 1. Light curves in V (filled circle), J(open triangle) and
Ks(open square) bands.
within two weeks after maximum, V1280 Sco started a rapid
decline until mid-May when a re-brightening started. On the
other hand, the brightness in the Ks band stayed at nearly
the same brightness (Ks ∼ 4) through these days. These re-
sults imply that V1280 Sco formed thick dust shell(s), which
are consistent with the results of Chesneau et al. (2008) and
Das et al. (2008). When the first re-brightening in the V
band occured in the latter half of May 2007, near IR magni-
tudes had brightened simultaneously. We guess that another
H-burning event had happened on the WD at that time. The
light curves in visual show the second re-brightening from
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Figure 2. Spectral series of V1280 Sco from Feb. 5, 2007 to Jun.
10, 2007. These spectra are corrected for reddening based on the
preliminary E(B-V) value of 0.38 determined from photometries
near maximum.
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Figure 3. The last spectrum taken on Sep. 9, 2008. The redden-
ing is not corrected.
the beginning of Aug., which is interpreted that the obscur-
ing dust became thinner gradually.
3 SPECTROSCOPY
We performed optical spectroscopic observations at Nishi-
Harima Astronomical Observatory (NHAO), using the 2.0-
m NAYUTA telescope equipped with the MALLS (Medium
And Low dispersion Long slit Spectrograph). We obtained
low dispersion spectra covering the range 420-680 nm with
a resolution of λ / ∆ λ ∼= 1200. Fig. 2 shows selected spectra
of V1280 Sco observed at NHAO.
The first spectrum taken on Feb. 5 displays a smooth
continuum with the Balmer and Fe ii lines in emission, ac-
companied by P Cygni absorptions. The expansion velocity
estimated from the blue-shift of the absorption component
of Hα was 480 km s−1. This spectrum shows that V1280 Sco
can be classified as an Fe ii type nova. On Feb. 14, two days
before maximum, the spectrum showed a dramatic change.
It apparently became an early A-type supergiant. From an
analysis of absorption lines observed on this spectrum, we
estimate the abundances of CNO contained of this object,
and found over-abundances by [C/Fe] ∼1.4, [N/Fe] >2.0 and
[O/Fe] ∼1.1. The analysis is based on an assumption that
the atmospheric parameters of V1280 Sco on Feb. 14 could
be approximated by those of Deneb (A2Ia).
The spectral evolution after maximum luminosity was
very slow and strong forbidden lines of [O i] λ5577, [O i]
λλ6300,6363 were observed on Mar. 7. The ratio of [O i]
λ5577 to [O i] λ 6300 is so large that we can infer the electron
density in the ejecta was still high because the ejected mass
is large and, at the same time, the expansion velocity is low.
When the optical decline started by the dust formation from
March to mid-May, the continuum flux was too weak to be
detected and at the same time the Hβ emission also was not
detected. However, during the re-brightening phase, Hβ line
reappeared. On the same spectrum a P Cygni absorption
line having a velocity of 2,000 km s−1 at Hα was shown.
These may have been connected with a new mass ejection on
the re-brightening. It is caused by the second large outflow
triggered by a new H-burning event on the WD. Until June
10, no emission line of He i, He ii, or other highly ionized
ions such as C iii or N iii was observed.
On Feb. 18, 2008, the He i λ6678 appeared and the blue
continuum was strong. This indicated that the temperature
was higher than in 2007, but the temperature was not so
high as to excite the He ii lines. A higher S/N spectrum ob-
served on Jul. 8 showed P-Cyg profiles in the Balmer lines,
indicating the gas outflow caused by the continueing H burn-
ing. Even on our last spectrum taken on Sep. 9, 2008, the
forbidden lines of [O iii] λλ4959, 5007 were not seen, thus
V1280 Sco has not entered the nebular phase yet (Fig. 3).
4 SUMMARY
From our observations, it is clear that V1280 Sco is a very
unique nova in history. GQ Mus had the H burning turn-off
time of about 3,000 days (Hachisu et al. 2008), and V723
Cas took 540 days before entering the nebular phase (Iijima
2006). V1280 Sco takes longer time than V723 Cas to enter
the nebular phase, and it may rewrite the record of GQ
Mus. Follow-up observations are needed to probe the nature
of this very interesting nova.
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